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MA Page Two

1. The enclosed attachments are submitted for your information and use.
Attachment A.-details the analytical developaent and comparative results
of a revised loads transformation development methodologyA"t achment B
detailss,-,se of a unit load solution in conjunction with the new technology.

2. This information was previously provided informally to G.E. and Aerospace.
B understands that G.E. is proceeding with the revised methodology to

develop load transformations for the design loads cycle for DSCS II/III
and DSCS IIl/Ill.

3. Any questions should be directed to Mr. Paul Jones, mail E-0971, telephone

(303) 979-7000, extension 4250.

Very truly yours,

MARTIN MARW A CORPORATION

G G. E. Reed
roject Engineer

Titan IIIC Launch Vehicles

It



00

kw~r

H 0

"F i



AN\

0) Ccd 4-j
0-4 a) 4

*O*- C: 0 -0 W -C:4-

0)

4) 42) j b -) 4 0

Cd UO 44 0 0-4 w"42
W ' W(A 4 OH - E

(a z41J 0 ) 4-1 0 4

0 4) .. 4.-,4 10 U 4 mU 0
u wj $0 0) 0 c El

0)C . 4 c0) 41 00
co -a 0 0) C: 41i.

H4-i04-1 Cd ~
co z 0 0o 0 Q)- ) cOO

F-) '0) a) 0M ) 0) -

0 u U)
:)0) 00t r3r4. C)d '4-I 4.

H 4-J ~4J -~ 0 a-
Q W a aU) 0 ) -4 .00 a ,-a 0
IQ0~ Z ~ 0)) u D4 J-

H--.- Cýj4j~ :3 1 0 1
000) ) D. 14 00E-4~ ~ .- '0u 

0)a
oo 0o Q) -i r.ci

a) 10 a 0 -4Jr4CC4
00.44 4 0J . 4) 0H0 0)

4I0t4~ bo 41 "0 c U) c

4) c0U() 0~ c 0 co-

CV 0J4-4 0 0) -L Cd 4CO r0-40C 0 U41 > 4
0 : 0 C 0U 4

4- 
4

.U)4 .ý C4 a- CL a2

Q) 0). i-i4 C 1

H :44 >% u 50~ 0. 04 0

R- r.1-a0 - ,4-

-4 4.1 co- c



r

4-Z

I.n

C"
H H•

H Ho

S44

0 0

• - • ,• • 1 -4

0 0

Soo.

0 •

4-4

It a) 0
..4 41,- ,4 0

~~0

4-1 00 -4

C: o4

r4 0 0)0
V J

-A-

U) u a ~ 0

J) -A 10 4-

Q) 0

4a-., E0O-

L~0 §f U) a )-
44 44 .~

2
1. 0.) )

3L W '4 O W1i

IH -1 w H o

4) -
4-1 00 0



IF

17 00
'41

0

'-4i
coT

14 C

1 0a 0C

1C

2- +) 0)

Vi >, 4) 4--r t
0 .,

Or

wC 03 C 41

C 2 3 0 C

'a 0)

CO )

a3 ) 4J -4

X C 0 0
ca Cz1



ItI
'-P4

44N
W 44 0ý14 H

41 cN c

04)4 H-4
>.4 1- J -

(c41 CtL) H w

0-4 A 0 W -
44 4J ~ (1 -r 1 4

b) H) 0
(L) C-4 .- f C- C:

>r3A 44 C-Ae

mE'-4

-4

r. 444J
V0c o Q*-CjC

00 0C 0 (-

4-a
HL d-

H 1 tk



-Lis

coC
d)

144

ulu

14.

Co - c 4-1

Cd c--o
u If 1- 0)

Cu
.- 2 -l 

.
0I.0

'---
CIS

14 -0

44 41



1-44 0 Z04

u Cu0

cd -d (1

a 4j4

E! "o o 1! -

44. -0 Wj

L. Cu4. ci
Go 41 0 ý-4 1
'-4 H Cu 41

(A w Cu i- 4

41 0
L: o u ~ -4 04

00j CL.c1 w 4J

ILX bo r4i o~0 0 a) rfl-1 . 4 -4

a~~c / ) !)
34 _t w 0

u4J EO a -
.0 Cu X0i 4-4. $444j"A -~ Cu*4-I4 r4. t '0j ý

> 3.0) ~4-Co r Cu-a

V co a a

Cu
Ck0c 0x! 4Cu 4 *4o.I

-,a4- W q 1+uu H 3 w) 0 4J CC 44a
u ( (f) 4)-0 0-co 10 0

-1J L'40 Oc. u C -

JJ,4 J) 44 Cu -1 a) E
4-4 C ý4 -4

a)~~d a) cc 11 0 1X wJ d 0.

0 W 0 w 10

41a 0 -4)

w c -1 a )d
4J 4 J W 1- 0c

0Cw c k E 0 4
4-10 -4 0-

Ea-u ci u A 1

AI0wý



4-7

0 H4

H:Cd4 Cd

41 cd

-40 V4 0
ou tk- W b

4- . C4 Jr-I r-4 r4

> :J~ u > in o
a) 0 r. t $

oc

41 C
00.

0 4 ) d-



4-8

121-

>44

w)H0 0

"o 0 U

0 ~ ~-4
.1 ' u 0 *'- 0

'ti r-I

41JJ~~ 0

..-I 00 0~ (D1
3l - I / 0)-44. fl,

0 0)

2 4 ) 4- -4 E-.4
.0~c 0.~C:d

0J 0®4il4U

co Cn U2o ~ i

Cl) 4 4 Z

01 --4
~-4 Uý4 I

0~ 5- 5-4 0'-4

-4

Hd H



4-9

3t 0 00 O)W'4-4 C 
4

H
44 C a)

4joO a)=
to Cd> 4-J U) -r4

C: 04)o 41

4-Jr4 1 )
CU4 O >N 'VO C

Ce p- 0)- 0
OOC. I El irCd44#

0 ý1): 0 0 r-li

41 p ()w Co a> 0O (a
Co 0- --J 4.j

Q) a). '-ý'i >1 0o 4-I
(1)~ -A Co (A UCA

4-4> a ) .0 "0 -A--

ý4 PQr 4, d -1 ci
~4bO~,p 0-v CU l*

~ Cd U- 41

cd . 41-4 w -a' -:4
W a) L=-4'-

W) C) 0) .. 4.J

'0 '0
0) 4 oC) 0 1 C*~-c oC

4.J)~ L J ® b Co

0 CiC 4-J 4-J

0 0 '044-)
d41i .14 Cd 0 41 )41~ 04-W~ 44 0 0-

4C)4J (L)..4 0-- -4
ca 00 Co Cd C 4~C

x 
r-1Wj 0

C-J



WM M-eA~
r- 

j. am 
C

v--~ca

codc w " " c
0'4 D j. '4(j

o C4 H Eg 41 Cd4J4 -4 d) 0 H1a-j
Cd 0 44a 1() H d

21 OD u >1 o c C

L-4 M
04Cd 20 H 0 ) 4

X 1-4 e4

a) Li:j IHH Co U

0 Co o a40 C +4 COd a 0)
4J -Abd-40 ,4,

Lr-4- CYo cdF .510 Wo'aH4j 41. J

04C 0 - .,4 Cd1- )fnO -40IL60t u U co Ca ) 0 C
r-4 toC

0o J4. (Va Cdq
CC 4)-i 4- a) ) l

a) 4a ) - 4W)

HL 4-j w *sa 1 .

4-J 4-) 0a)
0) Cd Q) to

0 1 cc 20 Cucu 0 0uu 4.4>0C

I cd ) a C 4 H



4-1

4-/

4-i -W

$4 W

z 4 Q) S41,-1
(ON .0 0)bW a

E-4 P cd a

., "- 3jd

0- Aw-
o 0 -A 4.J av

414 0 W

r4 - H L-.

0 04 .0 .IW L1
$4 C CV co

Co ~4- U Z

-o4. 4.4
Cd 44 W to.,4o

0 0 0 (L)

0) ) Co Si C:j~

E-4 H E-4 -Cý :0

44 V 0 41

"a cd V -d . .-4-
.0 CI

4sJ cY1 O E-1 4.J

= 4W 0cc

W, 044 0
$4: -



IJ w -, c

41 0 ca 41U~

10 0~~ a U 0

0 C : I - b0 0 Q ) 41U

0 4 W4J ct4

a4t a) 0 0)-~- Q ) 4)4J

Wl ýXUdC to41 )(1
CC ) U)U)*d3-41 4 $.ju )j w J,

A _64 141 4 d" c
CUO QU)J>.) dl c

X) 4) pw -4 HC; ~ JO
-4.) 41 4Jt- C ) Q~C ) a

(d 4 bO P '0U U >-
U)Z34J - i Q)-4 'o 0

o aC co0~)U . 0Jq4~ 0,1 0 C
H z 4JU)$H x- (a-4411,

v 0U~ .- i to 60 a 0

io 0&l 40 = .O U 0) >u 0o o 0 0 w w 1 > a -dic1I : d(U). t J d 8 ca u 0 4 I444 a



14 -
'-t4 "4pu 41

41 0) 3 )

0 0 ~ 0 U 4

0) 
44l Q) Q.

n4 44 "c U)OJw-IJ > 4*~ ~ ~~c L)d ~ ~ U54d.cu $.j4 41 2( a)4 Ci r4. u
-i i "-10 t4 1.0.
to 04a o-4 V aU) . 4 4. 41 . C da) ) 4J 014(.4 0 )
0 0 0 4-44 to40. .4

0 d 0 t" o ~ C
VCu 4 41. 0 U) .1404

co -4 -f4 0 0. 4 )JLi 0 P%~- ý4E
tCi cd 0 IV C

di 14 >. c
0 

W 414

14 -r- .)04 W3 4 0 0 4-44d

Cu ~ 41 E-4 a)- ~ 44 4454 .41 (0 Jb 44~ i C 4
Cc 0 4U)) 44 (1 ) CO C 4-) C'4.).>0 z 0 $~'4 -,0-41 L) 4- 0 ac )0 C 0 ., _) pu .l'-,4 e~.0 El 44-1 .,1 0)'.

(0 4-4 N0 0u- W i 0 u0. 0u~ C0 4 .,4 C.0 Cu H V -

0 0 Q: . 4Jc 0 .

$4-1$ E-4 0ii 0 a 0~~.0o 
415 Cu4- JJ)4

*'0 4) E-4i00 z C 0 0C
'-I4J 44 ~ 4 0 a-404 E-'4' 41

0 41

4j k Ela
E- O $4 1

0Hj 0 1Ei1 44 0Io >I40 0E-



N' -:t 44 4O C -* r mA N in 4 In r- l tn

0 0 0 0 0 0- ''- -

0 m w m I" "t 00 m "0 ' I I I

0

N40 N C 1-4 N U -It c - 4l n Nq q 1-~ 0' co N. LA Nl %0 1-4
LA 00 00 I ýo Ml %0 4 %D (N 1N M N r- ON In M' Ný M' In 0 4 t

m .-4 as N p o N -4 ZA '0 N %o N o 4 - -T t 4 c N Lo In wi ON %0 %0
,-40 -40 0-4 0 0-4 0 C. 0 000 0 00C0 000 0

In~~ ~ 1I r IN N 0 N " rI o I- ON In IN m S In It N

CAI ~ .0 NO 0 I n n IN 0 4 N % ' -4 P .0 IN 0 '0 M It0 v ON 4 - It~ N N%' 0 %D
a - co 0' In %. , '0 IN CN IN0 It0 IN 4I It Ml Nl '.0 In '0 0' '0 '

00 4 0 4 0- 0 0 0 00 004

In ~ m I4 -4 C\ n Go D q I Io-4 % In 0-I In 0 In I

0 ' N 0' 0 N- 04 N 0' U, ' 0 N '0 N 4 '.0 N N0 0 0 0 ' 0

H L a' .4 .- 1 ON Cn 00 .0 N IN %.0 %0 In U Cn '-4 LA %0 0 LA LA 0
0%4 0' ON 0 0 %O'0 N LA %.0 N co '.0 %0 N- 41 In (1 cn %.0 LA %.0 0' '.0 '0
0 0 A0 0r-4 00r40 0 00 0 00 0 000 000 0 C0

.. . . . . - . -I. .I . . .4 . . . . .

W1. F4c

ME

-PC4 C nt , OD M 0 ýl C4 C; t In % l 0 M ý l



4-15.

iffew,0 0-i-i a%-4 0 0 0tr 000'-4 0 0 ~cq o N0,-.4- o ,-I 
4  

a a t
u -o 0 00ON 0 0 0 00M00000000.000 0

0 1 4 -~4 A 4 A -4 _4 1-44- _I4~ -I -I 4 -4

KIM_

H0 0 Q -4 0 0 0 0 -4 'J (2\ 0 0) 0 0 Ln V)1 C-4 0 (Vn 0 ti) C- a% 4I NJ f... f. '-4 00 CO r

cj 0 00)00 000 m ))o 0 oC)0 q d0qa.0q mNo' N 0m m r- ON -

3: z

ýD ý I r I-4C'4~)~ 00tl~ 0 acn- r- -S101 I-r I N I
'-4 1 I4 c n L I I- S C I .-I IDcn I n IJ

H E.-4 0 0ccn O C4 M -40 OO4 000 ' N0 \ a rý0 - -4r- ý4 -4 4

co~ c ~ ~ 0r- '4Ccc:)~ C) 0 o."~
-4-0- r-1 -f r4 T- .4" ý -4 r -4 

r ý -4 ý -I 4 r- 1 -c1 . -

E -4 00 :4

E-4 r- 000 000C)- N00 0 00C-00I a0m0ý00a%0n m,-40 ,o a% .44r-4 N0 It

0 oH 0OO'0 0 mON0 0 00ooo a% camomo h 0I o ~ a%0 It %0%a :

H z 44rI r -4- 'A q--4- -4 -4 -4- -I -4-4 -

P4w M0C 4f 0 1- 40 N14 % r~, % r 0 - cn4 -- %c0 000 10t-4 c:,4 a% r, c

000%Dý40000 r 4--4 4 00 1,00 00 ý4, -4 1-4 CN C- N N NN



:22;

Clv

-ý 0 OO00cvicOO.>.4 0m

E-4 -4 -- O: Z ~o C C C C 0 C 0  ~

(vi -.1 o-C-4- - Dj -c "D Co~ m 0.14 C c O-t.dci

(vi c 'I \O(' CviC'JC*N*
1-41.00 C 000 -4 r

OD- C- I I4-C 4 -4 NC4 4 ý n0% y n g . nC oý
C144 04( -4 L

cn O -0  0N CN -44 C)C 
u ~ C 

C0C) M00t~ C C C C O ~ O \ C01% C o o)

P41 -4. ý4 r~~ A~)(i--4 r4 -4 '.0 -4 ý4 *'ý Q C: NI a0 cl LA L 4 0 - 0 ' L a C '4 C 0 4~

O ~ ~ ~ ~ ~ ~ ~ ý N4 4 0'C'1(4Ci-rL f ' -4 14 -4i -4--1. C 0 -4 N4 Cvi'4 4v -4 -4 -1 0' .4 .-4 4.
'0: z



CLI

mL 2

E- 4 r4 r -4 -4 -4 -4 -4.- 1-4 r-I 4 -4 -4 r- N .-t-4 .-4 -4 .- 4 14

C4 00 n-.10 ,10c4N.- ý4 Iz CO4 Sý C; I: r4.-1 1 4 Iý Ol; C; 0.4 I; Iz I Iý NO I; C CO

I4 *ý fl IN ~ -4 -4 -1 4 -4 Ir 14 4 -'.4-4 ,-4- 4

H P N '.'4 .4 -4-4 S 1-( -4 r-4 ,4 -4-4 -4-ý4--4 -4 -4 -4

'0C -N 4NLf~n 0 r- %.0 Lft a%0 '.D N '4 0 si MO WO CC W 4 WO -4 N '0 0 %. Ll T'\0 M'

0'\ 4 0n OD OD 000 04 ON- %D - t 1- N ý 4 N ý 400 0A M; C; g -4 '.0 0 ý g. U 't0 '.0 4O 9' O-

m -o~ec. --- "
4
N N 0 S 'D 04- 'o u, fl'OD w cf

-1OH ce - 14-.0 1-0.c0'~~si4

,o N - r 4N-4-4 - - , -4 -1-4 -4 4 4 -4ý4 -14-4

E-4 r- -4 - -4N 1.4 -4-4-1-4-4 -1-1

D4j M 0'14 M' -44- Cn .- c ý- 4 -4 -4 r-4 r-4 -4-44-444444444

z I IN -

c -0 0 LI) %D0 N- (7% 4-4 N O r- c-4 cN C Nr-4 -- 4 --- N:tc4-- 4 C1 '.0 %o a%-4 N oo p- 0:: (n '.0 -4 ,T CN

00I ) 4 ' - r- -4 lr '. 0 CS) 0 CINM 4 00 C4 NON '.4 r. %D0 0c 0 .4-4 0 'trIa c'n r-4 OCO c'n

0 -4NC'-4L M .* sCC0
tn 00000O 14cqc ný -00C 4C4c - n\ ,O A 000oc 0'0'0" 2
r - r-r- r-.WCMOC wCWWC M WW W \ aON a% 0 '00' a 7a\Cc -- 4 4 -4 4-4 A-4 ý4 -I 4 -4

ý4ý - 4 ý A ý . 4ýl0414ý - 404 .1P11 3ý 4ý 4 04ý 4ý 4 14ý 441ý 4ý -



fi ~L uL q/

1 40 C , - 00- 1a f-mt4. o 7 %a
0 a -4- 4- 4--4 ~ -4 4 4 -41- ý -

0EA4 - Wo 'D0 wC wO w 'D0 in N tn N 4. WO c,4 r-. WO a 0 'A'.) c

P4 4 -i 4 -i - i 4,--c4 ý~'.4 en P4'v-4 -4

'D -4 OC -4%. a% 0' I). WA ' N 0o CO 00 'n a'c, m A V) L 0 0 r-.
CO'00-4N <~r 'A , o. mr ONC)0 r .

ý CO c! CO Ný ..) .. .O .r .' .N 0 9 CA Cr NC '0
0 r-4 Io r-o - .o oc -4c- ý n Ic4 o% -

::* I m 0I I I 1NI cn r O 0
II

E-4 0E p N- -T' c N 00 n - 4 
of-4 r r mO0co N NC14 0

a%' P, 0 -1 0 0 0 ON -I CO 0 0 0 ui~ q4 0' 0% 0 0 a%0

4 4' i r4 - --4 1-0-4 N4

Ir z

%D %D N'00 0N oo'C -4N' w ,v)a cw 0- -Io

P-IE- Nrci .. c-r1 C-4 -4r)- C4 -4If 'r-4 4- f -4

-40-4- r-4 % -40M4 0ar-4 c - 0 0-I4 4 r4 0 n

'0 O N 0 1% 0 -r r., a% o4CO ) '0r- .4 i '0 n CO. 0' 'A
,*4 r-4ONNO--4CO r 0Ar-4 AN'0cO ý

I 9p C) p P, T 0 .44 Cn W W 4 M4 -4 " M in '1Co r-4 t-.AW
-i 0 4C r-4 r Ni-1 4 -f -14-4 4

0 E- aI IV r,14IIL -rI '- - 4 m Nwow - -4-Iw m w N N N4 0 -4
E-4ý 4 j 4 -4r- 1 -4 r4- -4 -4 -4 1 1 -

3: g

a% m-TUI- n% -I DC4O tO nO



E-r0
rZ4 z



mx&-ga - -w

ic

-4-ii
-41

C0 0

4-JX k c 03
.,4 41 03

w 14 Cdj
ý4 04

C 4 0u c
r.i-4 (A co-- 4J 04
41 a '- 0- 0. $4

034 i CO4 0 4-

03d 0) 1-4 C
-40 u d Cd -C3 " 4 0d .,4 Cd1)0 CO C 4 4-1 >1 0. v

.4-0 0.co Cd 04J CdC 0 3 *- C# 44
4-C 4- V O -4 C- 4-4

04C 4-i CO 0 014 - O Ei 0 - ,

co Cd 0w C) C4 a)-C
0 -Mo 1-4 4 (L) 03 0 0 d 1-A
OC-$4 .~ CO a ul U- -'-4--W ) 1Qd 4d H d G3 :3J- "44- CO
4-I a4Ip

CO0. IC : J Q -4 0
10 0 c 0 0 CO 04 03 C
(d ' 4E 4-4 - i 0 0 0,- 0
0- (a CU r,- -A4 ..4

CO Cd---- 0 03443

1- ,4 -A14 4 4 C

0 4-4 0- Cd C - 0 -i 0
a) 4-C >-'4 C --4-4 C4COJ -1C L .

o 030- 3t

1-4 Cd Q)
j C0 0~ H-E-4



.rii

.4J

Q) Cu
L .. J r.-4 Cu

r-r4
MI) Cu

*-4 E3u

-42 .-4 Cu '-4
41 4 1 Cu L

CO) 0'r4 P 41

Q -4.4 (L) Ca.0

42)1

a) 0

0u cLj >- Cu mu~
W-4 Cu 0. 10; g

Cu42w) -- 1- C 0C



Yarr

(U ~ ~ c:b

Ow 0 4)

Cd ýc 0
N4 41 01-l
p, 0 1[

-I 040
o4 0 4 44I

4-1 41i~

4-1-4w n

El 4 -4

0 -4 4 cs 4C
'4x-4-

414 0 ii cdS

.0 CCk

z CC-

cc 0 0cl.

__.. -4 .- ... 4

W-( 0- 0.
. -4~ 44 (V

V) C) 44 ()
0-H-

0.m NACIi(-i04



0

4J 2

oo
44

41i

0
44a

14+

Q)
41)

72

2 1-
C4) (a r .

(aa
CU (A J L.~
Q)

z 4-4
., (4.1II

4J 44

-H0 -

> Q)



0

Cd d
0

00

'--A

~4J

0 V~cj

(4-4

4JJ

*4J

0) -4

4-1
434)

(~d

0 1)
4~J 4 -i

0)

02 4J>
r.

4J p -40

0. 0j 0
44-

~~~~ 2 C- -

o ~ j -Cj 'Cd

ca 4J J -

p -A .0 02


